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(A) MMC Mode
Pin No. | Name Type Pin Function
1 RSV NC Reserved pin ! ! ! Ie !
2 CMD I/O, PP, OD Command/response
%) Vss1 S GND
4 VbD1 S Vee
5 CLK I Clock
6 Vggo S GND
T DAT 10, PP Data input/output
(B) SPI Mode
Pin No. | Name Type Pin Function
1 CS | Chip select
2 DI | Data input
%) Vsgg S GND
4 Vob S Vee
5 SCLK I Clock
6 Vsso S GND
T DO O, PP Data output
Note: S = Power supply
| = Input
Q = Output
PP = Push pull
OD = Open drain
NC = Not connected

Figure 2.2 MultiMediaCard™ Pin Assignments
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Description

OCR 32 Programmed by the Supported voltage range, card power up status bit
manufacturer.
Read only for user

CID 128 Programmed by the Card identification number, card individual number for
manufacturer. identification.
Read only far user

RCA 16 Programmed during Felative card address, local system address of a card,
initialization, not readable dynamically assigned by the host during initizlization.

Csh 128 Programmed by the Card specific data, information about the card operation

manufacturer. Partially
programmable by the user.

conditions.

WWW.ir-micro.com



oo e 5| ST :
L,_;: e 9 '__.-l-‘-r-‘-'dh,.-ﬂ ‘__-....7 :'.}...,..... [ iheted __'\.-'l:-n-_ L._,-""'Q":.. )

L

31 Ml (il S58 (A gy sl

#

L

s, ol 2 (Card Specific Data) CSD —4-2

b owg SMS 100 L « Host M sl y8 3 mmce
Ded 9,5 Host L mme b 5445 055 Host

s s (oS 48 ol (2 128 s, S
2 oy ool Slgizme LS o Loy |) )8 g
ol oads 03l LS 5 Jod>

Name Field Width CSD-slice Value Type
Write protect group size WP_GRP_SIZE 5 [36:32] 0x01 (16 kByte)  read only
Write protect group enable WP_GRP_ENABLE 1 [31:31] 17 read only
Manufacturer default ECC ~ DEFAULT_ECC 2 [30:29] 0 read only
Write speed factor R2W_FACTOR 3 [28:26] 2(4) read only
Max. write data block length WRITE_BLK_LEN 4 [25:22] 9 (512 Bytes) read only
Partial blocks for write WRITE_BLK_PARTIAL 1 [21:21] ‘o read only
allowed
Reserved — 5 [20:16] 0 read only
File format group FILE_FORMAT_GRP 1 [15:15] x** read/write
Copy flag (OTP) COPY 1 [14:14] X read/write
Permanent write protection PERM_WRITE_PROTE 1 [13:13] X read/write
CcT
Temporary write protection TMP_WRITE_PROTEC 1 [12:12] X read/write/
T erase
File format FILE_FORMAT 2 [11:10] X read/write
ECC code ECC 2 [9:8] X read/write/
erase
7-bit CRC CRC7 7 [7:1] X read/write/
erase
Not used, always 1 — 1 [0:0] 1 read only

Notes: 1. This field is depended on the model.
2. This field is depended on the model.
3. This field is depended on the model.

4, x means user programmable

= 16 0 L8 S ulé -yl : READ_BLK_LEN
potio 93 Ly ol p3¥ Lol )3 .l ppeo sl
b ol b llis oyl 4> 45" Group 4 ( Ssb) Block
s bl o)l 5155

04 oS <ol s 51 Block ya : Block(Sector)
A il st colb 2048 U1 o Mlg (o oS Col
D o i8S 30 ( Sector) )98 S Block ya

( Block) S's-l s> | Group ,» : Group (Cluster)

o Sol lo pr ol & ol i LSS eSs
Cluster) ywMS S Group < 4 bl joxio Llg

Dy (o &S 35 (

Refer to also C_SIZE

Referto also C_SIZE_MULT

)b b K clbB CSD e sl co 5l pam
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it lgs D Lai 5 el S0

el (00Loj Cpanl (gl juw opl Slgime (g2
o sl Bl e b al) (T ald 1 el
oS
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A4S Cl o S5 Sojud sby Saly 5 5 alasls
(3l aladls o5l g FAT g &y ( Stun

ol geme Al 43 35 o odlitl Ssly o5l 5,8

READ BLK_LEN Block length Remark
0 27 =1 hyte

1 2 =2 bytes

11 21 = 2048 bytes

1215 reserved

LI as i o st A oyl :DSR_IMP o
Jade s b ol duome (g0 oS 5 6 mme
S 5 B g Gl o plpg b ks ol
Lo 3o (S0

Cod b dwle glys uLé 1l :C_SIZE o
945 o odlatwl mme aladls

Joed | Olgs (o MME Cd )b anile sl cnlpl

23,5 okl 43

o s ls 4 5 :C_SIZE_MULT e
Olgie 4 g 39 (oo odlawl aladls Cod )b dnnle

ALd Jye b sl (2 g (oS LS S
5,8 (o )ly8 odlawl 5y50 C_SIZE

C_SIZE_MULT MULT Remark
0 P =4

q 2?*=8

2 =16

3 pro e e
4
5
&
=

2 =54
7 =128
2% = 256
2" =512

~C_SIZE MULT+2

ol 512 ply eoly Sobs ol a5 1, 9 jlade ulid
Fom
SO Jolis alé ol : READ_BLK _PARTIAL e
3L READ_BLK_PARTIAL =0 3. cul ¢y
PaS Se bojla sl a4 SOl w
BLOCKNR = (C_SIZE+1)*MULT

MULT = 25524072 (0 GIZE MULT < 8)
BLOCK_LEN = 2%0BX!X (READ BLK LEN < 12)

JUisl (ol wlsine 003 iy 5 READ_BLK_LEN
STl 0,08 )8 solawl 5y 00ly Se b S
4l = 2L READ BLK _PARTIAL = 1
)8 oalawl 5y50 Wlg o S sS 03l L Sl S5l

Aib ol S Wl o Sob ol jiaS A 5,8

uasede Alé oyl :READ_BLK_MISALIGN o

S giws S aluws 4 03y S'ely S By &S WS 0

Soly SOl i SWlgy o o 0 0klgs alasls
Slgzo 1y dladls 51 (S 5.8

Model C_SIZE C_SIZE_MULT READ _BLK_LEN Card Capacity
HEZ2EED1EMM2 OxTAT 2 g 16 MByte
HBE28D032MM2 O=TAT 3 g 32 MByte
HBE28D064MM2 OxTAT 4 g 64 MByte
HE2EB128MM2 QT AT 5 g 128 MByte
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'f MultiMediaCard N
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- Block 0| |Block 1| |Block 2| [Block 3| [Block n
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% | Sectorn.1 |
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© I Sector0n |
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GROUP
ke — e = Y,

Erase Tagging Hierarchy
(CMD35 4 CMD38 ) Erase jgiwd y  yobiw,d
Cuol 8kbyte ply 24 0 S|

(Read) yusles 5l (oo s &0 4 1) (Write)
b Jlde ald ol (o oS amd o lis dadls
aladls )3 by Sy (Hm Sl 2 Jgene
Gl dladls | 0les e o Cauas

Cooyd 2L )t FILE_FORMAT_GRP
2 g S Lasdie |y 0ad Gl 45" Group
Ad cplilcwl yao ply jlade cpl Jseme clbs
i oo odlitwl FILE_FORMAT alé
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Write o515 job as @) LT a8 08 o oyuuns
SO ol als ol e (3154 L cuwl Protect
Slygiwd | oS g 4 )L ol (gmad L
el o Lol by aalyss &wl, Write ¢ Erase
Gl yao dduad lade oyl Jsone

2 Lé 4l : TEMP_WRITE_PROTECT
PERM_WRITE_PROTECT . _Lé &8Ms,
o M cpl dhog 4 (g sl 612y 4ol JB
Write < bge job any |y atadls @)lS olg s
.S Protect

63> Cnyp aLd oyt FILE_FORMAT
aS a2 o olis abdls (ggy |y SleMbl us

w5 31 S : ERASE_GRP_MULT
auaS b jlde dubre (gly &S cunl (S8
s Sk aadls ;| Erase jguwd j opbiw,d 4]l

D38 o )ly8 odlatnl )50 34

Sector &ys0 4 mme y» SleMbl as S| sy

Group 5 La Sector &5 &jygo pty sl Group L
(Tag) S5 Lagl an a8 st oy cow S )b
L Sector wlswl gl b S5 (pl 5lg 09 (o0 aiaS
de S Wl Erase jguss Jlo)l p&in 45 45" Group

D9 g0 odlawl

a2l bl Sector s L S 08 S sl Lo
Iy La &5 ] CMD32 , CMD33 (sla jgiawd dlwg
Sector 1] CMD38 giwd dlowg i o puiS Jlad
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FILE_FORMAT_GRP FILE_FORMAT Type

s o8 3 le GleMbl i 0pudd Coyd
09 by Suwd 3yl g9y p &S Cunl

a 0 Hard disk-like file system with parition tahle

0 1 DOS FAT (floppy-like) with boot sector only {no pariition table)
0 2 Universal File Format

0 3 Others/Unknown

1 0,123 Reserved

Gl G ol g mme ] osiius 3 olK5] 59 O o]
Cew 6 lyl> Command 4 _Ls ¢l ( Response)
i Argument 3 Ld Cuol jgiwd S8 Jold g Cowl
2S5 avide gl CRC alé g 3l jotwd g5 &
ol ygwd Jloyl j3 Uas 3459 pac b 2429

223 J5b 1 S 5 @ bgiye Slygies Joir
LS oo s liio

s5wd S lan CMDX j jglaie aS” cuily ang5 b
5 pad ), 8 1L Command als & cul w6
A2 oo pbdil |y ols )8 ey &S

=1y CMDI1 jgiwd 3 9 0 uly CMDO g &S
X ol CMDX 50w 48 5 ped dg Sl |

Cwl

:( Commands) (o )o3ws )Galw -3
)5 yB g dgub (oo 03liw yd HOSE lawgs diicar jgiwd
8, b ;I (Response) gl S L Host &3, b jl
wlos 50 b e Host aSou) a cowl ol o mme
39 (s Gl Bl Jlatio g Liwjd (o mmC 4 |,
sl sy gt CBloy3 e 4 1, 35 mIMC
9 gl 8l L Host .xiw sy Host ay jgiws b

398 (oo allas )5 Camy Sl ) B3l
& &4 (MSB) ()l con b adon st Jlas
= plod (bl Co o g CRC co T L 31 )39 390
48 <ol ojlasl (ghls dduen mmC (o o jgiwd g

obb cp 9 0 ddion g9 Can ol (ol 6) o

0l S Az §oyi Cun | day Cup Gl 1 e
aS amy o ol Wil 1 Cay opl )51 Conl odiian 8
S Jb cwl (Command) gy oyl odiiuw 8 Host
0 1 bit5.. bitD | Bit31.. bit0 | bitd. bid | 1

start hit| host | command | argument | CRC* end hit

Mote: 1. (Cyclic Redundancy Check)
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Basic Commands (class 0 and Read Stream Command {class 1)

#

CMD
index Type Argument Resp Abbreviation Command description
CMDO  bc [31:0] stuff hits — GO _IDLE_STATE  reseis all cards to Idle State
CMD1  bor [31:0] OCR R3 SEND_OF_COND  checks for cards not supporting the full
without husy range of 2.0V to 3.6 V_ After receiving
CMD1 the card sends an B3 response
(refer to Chapter “Responsas™).
CMD2  ber [31:0] stuff hits R2 ALL_SEND_CID asks all cards in ready state to send
their CID*" numbers on CMD-line
CMD3 ac [31:16] RCA R1 SET_RELATIVE_A assigns relative address to the card in
[15:0] stuff hits DDR identification state.
CMD4  bc [31:16] DSR — SET_DSR programs the DSRE of all cards in
[15:0] stuff hits stand-hy state.
CMD7? ac [31:16] RCA R1b (only SELECT! command toggles a card between the
[15:0] stuff bits the DESELECT_CARD standby and transfer states or between
selected the programming and disconnect state.
card) In hoth cases the card is selected by its
own relative address while deselecting
the prior selected card. Address 0
deselects all.
CMD9  ac [31:16] RCA R2 SEND_CSD asks the addressed card to send its
[15:0] stuff hits card-specificdata (CS0)* on CMD-line.
CMD10 ac [31:16] RCA R2 SEND_CID asks the addressed card to send its
[15:0] stuff hits card identification (CID} on CMD- line.
CMD11 adic [31:0] data R1 READ_DAT_UNTIL reads data stream from the card,
address _STOP starting at the given address, until a
STOP_TRANSMISSION follows.
CMD12 ac [31:0] stuff hits R STOP_TRANSMIS forces the card to stop transmission
SION
CMD13 ac [31:16] RCA R1 SEND_STATUS Asks the addressed card to send its
[15:0] stuff hits status register.
CMD15 ac [31:16] RCA s GO_INACTIVE_ST Sets the card to inactive state in order

[15:0] stuff bits

ATE

to protect the card stack against
communications breakdowns.

Block-Oriented Read/ Write Commanad (class 2/4)

CMD
index Type Argument Resp Abbreviation Command description
CMD23 ac [31:16] set to O R1 SET BLOCE_COU Defines the number of blocks which are

[15:0] number of
blocks

NT

going to be transferred in the
immediately succesding multiple block
read orwrite command.

Block-Oriented Read Commands (class 2)

CMD

index Type Argument Resp Abbreviation Command description

CMD16 ac [31:0] block R1 SET_BLOCKLEN  Selects a block length {in bytes) for all
length following block-oriented read

commands and lock card command.®’

CMD17 adic [31:0] data R1 READ_SINGLE_BL Reads a hlock of the size selected by
address OCK the SET_BLOCKLEN command.*?

CMD18 adic [31:0] data R1 READ_MULTIPLE_ Continuously send blocks of data until
address BLOCK interrupted by a stop.
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Block-Oriented Write Commands (class 4)

CMD
index Type Argument Resp Abbreviation Command description
CMD24 adtc  [31:0] data R1 WRITE_BELOCK Write a block. Thewrite-block-length of
address the Hitachi MultiMediaCard is
permanently assigned to the valus 512
bytes.*!
CMD25 adic [31:0] data R1 WRITE_MULTIFLE Continuously writes hlocks of data until
address _ BLOCK a STOP_TRANSMISSION follows.
CMD26 adtc  [31:0] stuff bits R1 PROGRAM_CID Programming of the card identification

register. This command is only done
once per MultiMediaCard card. The
card has some hardware to prevent this
aperation after the first programming.
Mormally this command is resenved for
the manufacturer. The CID registeris
programmed at the manufacture.

CMD27 adtc  [31:0] stuff hits R1

PROGRAM_CSD

Frogramming of the programmable hits
of the C3D0.
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Figure 7: Sequential read operation
from from data from card imd:l!ﬂ'_mu%
nosm - — d - host stops data transfar
'.-:En:d kﬁ { rcluzi'-c-s'. / e
CMD - -1 command I' | response | """ I'I """""""""""" command '| response
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DAT --{---------—----- | data block |cre || -{data block |cre|- - [data block crc| ----------
s bleck vead operation . . . .. ¢ -data stop operagigy__ . 5|
- - - ccmememaaa. Jultiple hlock read operatien . .. ... . >

Figure 8: (Multiple) Block read operation
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Figure 9: Sequential write operation
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Figure 10: (Multiple) Block write operation
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Figure 11: ? no response? and ? no data? operations
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Reference:

1- http://www.Hitachi.com

2- http://www.hitachisemiconductor.com

3- http://www.MMCA.com/
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